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CPI, consumer price index; ER, exchange rate; LP, license performance.
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4 Haps 7o) JIGEAE ATE o, APAG7E 1A AlZrde] &s5]A "ok o= 28k
12} A (cross correlationyS TRISHGTE (I8 4), <18 5)% 200849 1¥€9+5E 20234¢
11E7HA] v 2fesat SAApTHe] WA A 235 Yehd ZAolth X9 Yo wAat
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Ay 1R} XH2Ha
A7[ | 2 | Trend & Intercept None Trend & Intercept None

t-statistic | p-value | #statistic | p-value | #-statistic | p-value | t-statistic| p-value

Unsold | -1.7029 | 0.7464 | -1.7252 | 0.0801 | -8.0383 | 0.0000 | -7.9095 | 0.0000

Sales | -3.6557 | 0.0279 | 0.7892 | 0.8825 | -2.6954 | 0.2398 | -2.5210 | 0.0117

2008|Jeonse | -3.1497 | 0.0980 | 1.2966 | 0.9506 | -3.8926 | 0.0142 | -3.4538 | 0.0006

~ |Interest| -1.6445 | 0.7716 | -1.1256 | 0.2362 | -7.8332 | 0.0000 | -7.7003 | 0.0000

2023| M2 | -0.9335 | 0.9490 | 4.0061 | 1.0000 | -8.2251 | 0.0000 | -1.8335 | 0.0637

L

= | CPlI |-0.909 | 0.9517 | 2.8284 | 0.9989 | -3.7827 | 0.0196 | -2.3762 | 0.0173

ER | -2.9411 | 0.1521 | 0.4660 | 0.8144 |-10.3028| 0.0000 |-10.3245| 0.0000

LP | -1.5773 | 0.7982 | -0.7781 | 0.3779 | -2.7704 | 0.2103 | -2.5315 | 0.0114

2EHL 13} xRt

A7 | "3 | Trend & Intercept None Trend & Intercept None
t-statistic | p-value | #statistic | p-value | #statistic | p-value | #-statistic | p-value

Unsold | -5.2187 | 0.0010 | -0.9671 | 0.2915 | -2.7889 | 0.2113 | -1.9905 | 0.0460
Sales | -4.5820 | 0.0044 | 0.8875 | 0.8955 | -5.7176 | 0.0004 | -1.3217 | 0.1392
2008|Jeonse | -1.3923 | 0.84562 | 1.3894 | 0.9559 | -5.0509 | 0.0021 | -1.4582 | 0.1328
~ |Interest| -3.6835 | 0.0374 | -1.1241 | 0.2318 | -3.6036 | 0.0449 | -3.5514 | 0.0008
2010 M2 | -2.0004 | 0.5808 | 10.3093 | 1.0000 | -5.3407 | 0.0006 | -1.4272 | 0.1403
2| CPl | -4.6592 | 0.0036 | 2.6943 | 0.9976 | -4.5325 | 0.0071 | -2.9602 | 0.0043
ER | -3.0438 | 0.1377 | 0.1575 | 0.7251 | -2.9048 | 0.1743 | -4.3985 | 0.0001

LP | -3.0431 | 0.1355 | -1.0545 | 0.2576 | -6.9688 | 0.0000 | -7.0907 | 0.0000

FEHE 1RF REEHS 2%t XHEHS
A7 ta Trend & Intercept Trend & Intercept Trend & Intercept

t-statistic | p-value t-statistic | p-value t-statistic | p-value

Unsold | -2.4771 0.3365 21734 0.4880 -6.3987 0.0000

Sales -2.7549 0.2229 -0.8319 0.9521 -5.3985 0.0006
Jeonse | -3.1872 0.1044 -1.5962 0.7721 -3.8049 0.0294
2021~ | Interest | —1.3807 0.8481 -3.3996 0.0687 -6.3996 0.0000
2023 M2 -2.2135 0.4670 -3.0186 0.1425 -6.0811 0.0001
CPI -1.3652 0.8532 -3.5826 0.0469 —6.4424 0.0000
ER -2.5131 0.3202 -4.9338 0.0021 -5.6510 0.0004
LP -2.9945 0.1484 —6.1672 0.0001 -9.6697 0.0000

ADF, augmented Dickey—-Fuller; CPl, consumer price index; ER, exchange rate; LP,
license performance.
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FAY

DUNSOLD DSALESI-i) DUNSOLD DSALES(+i) i lag lead DUNSOLD.DJEONSE(-i) DUNSOLD,DJEONSE(*+1) i lag lead
E— 1 | — 1 0 -0.6405 -0.6405 e 1 C——] v 0 -0.8647 -0.8647
=] 1 == i 1 -0.5924 -0.6009 —— ! ] f 1 -0.7876 -0.8019
=] 1 [—— 1 2 -0.5370 -0.5585 [——— ! ] ' 2 -0.7002 -0.7458

| m— ' | ' 3 05007 -0.5381 | e ! | T ! 3 -0.6224 -0.6922
] 1 | m— 1 4 -0.4913 -0.4997 =] 1 m—— I 4 -05594 -0.6320
— ' | — ' 5 -0.4999 -0.4552 === ! === ' 5 -0.5084 -0.5T18
| — 1 | 1 6 -0.4542 -0.3959 — ' — ' 6 -0.4362 -0.5031
== [ =] ' 70,3904 03247 | | == I 7 -0.3497 -0.4271
] ! = ' 8 -0.3481 -0.2405 = ! ) L 8 -0.2719 -0.3378
- ! LI = ' 9 -0.3034 -0.1434 =5 ' = ' 9 -0.2003 -0.23M1
=] ' [ 1 10 -0.2700 -0.0429 L= | [ I 10 -0.1394 -0.1353
= ' ' ' 11 -0.2234 00314 [ ! ! I 11 -0.0753 -0.0378
= ' ' o 12 -0.1680 01371 ] 1 | [ 12 -0.0099 0.0551
LI = ' v = 13 01108 0.2070 v ! ! a 13 0.0554 0.1359
LI 1 1 1 14 00410 02752 1 | I = 14 01228 02230
v o ' =] 15 00475 0.3413 v /! ! == 15 01931 0.3166
I = I — 16 01374 03852 i =1 1 — 16 0.2574 0.3883
DUNSOLD DINTEREST(-i) DUNSOLD DINTEREST(+i) i lag lead DUNSOLD,DM2(-) DUNSOLD,DM2(+i) i lag lead
v — ! [— 0 06167 06167 | ! | ! 0 -0.6934 -0.6934
I = 1 == 1 06570 05105 == 1 ] | 1 -0.7270 -0.5923
' — ' | 2 06810 04155 —] ! — ! 2 -0.7421 -0.4995
v ] ' (== 3 07046 03315 === ! == ! 3 -0.7523 -0.4141
' ] ' = 4 0.7252 02463 = ! == ! 4 -0.7671 -0.3301
v "] I o ] 5 0.7359 0.1655 E—] ! | -] ! 5 -0.7880 -0.2521
' [E— ! g 6 06918 00958 | ! =5 ! 6 -0.7620 -0.1772
' —— ! po 7 06027 00528 | e ! [ = ! 7 -0.6992 -0.1061
' == I ! 8 05118 00329 == ! ! ! 8 -0.6414 -0.0359
v ez ! ! 9 0.4206 -0.0011 === ! ! ! 9 -0.5772 0.0329
I == g | 10 0.3495 -0.0416 | ez ! ! = | 10 -0.5161 0.0881
i — g ! 11 0.2939 -0.0768 == ! ! = 11 -0.4401 01603
' = g ! 12 0.2493 -0.1062 [ ! ! = 12 -0.3578 02164
1 = [ ! 13 0.2111 01417 1= ! ! = 13 -0.2777 0.2632
' /| [ ! 14 0.1711 -0.1865 = ! ! = 14 -0.1924 03128
] @ o ) = | 15 0.1252 -0.2404 0 ! ! (=== 15 -0.0946 0.3653
I pa = ! 16 0.0680 -0.2926 1 1 ! = 16 00035 0.4043
DUNSOLD DLP(-) DUNSOLD,DLP(+i) i lag lead
! ! L ' 0 -0.1804 -0.1804
I I 1 1 1 -0.1103 -0.1958
' ! ' = 1 2 -0.0527 -0.1896
U ! L = 1 3 0.0097 -0.1420
' ' [ = 1 4 00552 -0.1239
' ' [ = ' 5 00589 -0.1337
I ! = 1 6 0.0900 -0.1752
I ! [l = 1 7 0.1250 -0.1796
! ! LI = ! 8 0.1323 -0.1138
' ! [ = ' 9 00934 -0.1027
' ! L = ' 10 0.0200 -0.1037
! ! g ' 11 -0.0753 -0.0801
I ! 1 1 12 -0.2385 -0.0248
U ! 1 1 13 -0.1758 -0.0375
I ! 1 1 14 -0.1311 -0.0362
U ! 1 1 15 -0.0816 0.0002
I ! ' ' 16 -0.0270 0.0164
(a8 4) Wi} A24(20082 ~20104)
T
Z(It - x)(%ik - y)
=1
Ty - , where 4=0, +1, #2, ... A2
—\—2 —\—2
Z (x T x) (y i )
=1

of whwl, AurAQl X9} YOI ARASE ok Bl Tl Yaidel AXp} etk
FIg 5 9k 91 A 1y (D7F Heh e ko] Rgof wet % AAEA 7]
A 53 TAS VI ARl T 9 5 SS LEE ol FI of53e Hje] Juns
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DUNSOLDDSALES() ~ DUNSOLDDSALES(+l) | lag  lead DUNSOLD,DJEONSE(-) DUNSOLD,DJEONSE(+) i lag  lead
! ! I ' 0 00548 0.0548 ' 0 -0.3411 -0.3411
[ = ] g o 1 01666 -0.0058 ' 1-0.2124 -0.4624
(=T = 2 0.2708 -0.2264 ' 2 -0.0848 -0.5645
v = = 3 0.2669 -0.2353 ! 3 0.0388 -0.6439
" = = ! 4 04579 0.4245 ! 4 01574 07015
LN s = 5 05353 -0.4946 ! 5 0.2641 -0.7380
1 [— ez ] 6 06035 -05442 ! 6 03597 -07521
1 ] [ 1 7 06491 -05744 I 7 04371 -0.7463
1 1 [ 1 8 06752 -0.5844 I B 04973 -07218
' 1 [ ' 9 0.6741 -0.5747 ! 8 05362 -0.6809
] = 10 06536 0.5478 i 10 05577 -0.6241
[ s | = 11 06098 -0.5036 ! 1105562 -0.5502
[ 1 [ 12 05642 -0.4501 ! 12 0.5413 -0.4656
T = i 13 05171 -0.3915 ! 13 05154 -0.3752
v = —= 14 0.4630 -0.3310 ! 1404770 -0.2838
[ = 15 0.4023 -0.2685 ' 15 04313 -0.1918
[ o= 16 03229 -0.2080 ' 16 03733 -0.1076

DUNSOLD DINTEREST(-) DUNSOLD DINTEREST(+) | lag  lead DUNSOLD.DM2(-) DUNSOLD.DM2(+i) i lag  lead
| | | | o 08642 08642 1 ) | |E===== | 0 08567 0.8567
e | === | 1 08852 07611 l ) | == | 1 08508 07582
[ [ | 2 08945 06574 ' ] | [m— 2 08327 06629
[ [ 3 08693 05585 [ ] = 3 08025 05708
R [ ] 4 08394 04629 ' ] = 4 07703 0.4837
' | [ 5 07951 0.3667 i ] = 5 07293 0.3999
| o E 6 07439 02769 [ 1 = 6 06888 0.3167
] [ = 7 0.6820 0.1845 I ] = 7 06344 02365
¢ == [ 8 0.6127 0.0800 [ =] [ = 8 05686 01589
. = i I 9 05268 -0.0032 = I I 9 04837 00824
= [ = 10 04308 -0.0906 [ | I 10 0.3887 0.0057
I == [ = 11 0.3247 -0.1665 v g 11 0.2833 -0.0676
=y [ == I 12 02242 0.2318 = g oo 12 0.1897 -0.1349
N =T = 13 0.1250 -0.2794 B = 13 0.1082 -0.1936
| ! = 1400289 -0.2163 1 | = 14 0.0377 -0.2406
O = 15 -0.0662 -0.3451 1 I = 15 -0.0273 -0.2806
I = [ [=—— 16 -0.1558 -0.3609 (= ] | =y | 16 -0.1024 -0.3044

DUNSOLD,DCPI(-i) DUNSOLD,DCPI(+) i lag lead DUNSOLD,DER(-) DUNSOLD,DER(+i) i lag  lead
] " [E====3]| 0 09375 09375 ] ' === | o 08273 08273
(] | === | 1 08981 08878 [ o \ = | 1 08450 0.7415
" = 1 === | 2 08443 08340  mmm— e 2 08427 0.6655
. | == | 3 07852 07758 T ] [ ] 3 08289 05975
[ | - 4 07258 07075 | " == 4 08038 0.5214
(] " = 5 0.6640 0.6302 ] " = 5 07679 0.4418
= L = 6 05979 05435 [ [ =] 6 07172 0.3543
L BE= D B= 7 05182 04518 == o E 7 06376 0.2675
1 == " = 8 04318 03575 L E= [ =N 8 05476 01729
[ =] (=TI 9 03340 0.2619 = rop o 9 04489 0.0710
B [ =T 10 02325 0.1603 ¢ 1 I 10 03565 -0.0342
[ =T B 11 01246 00583 o = 11 02656 -0.1283
I | ' ' 1200331 -0.0402 =N [ = 1201729 -0.2043
[ (= 13 -0.0468 -0.1259 [ = 13 00734 -0.2567
[ = (= 14 -0.1192 -0.1983 | | = 14 -0.0337 -0.2997
[ = = 15 -0.1834 -0.2580 [ = = 15 -0.1267 -0.3334
= = 16 -0.2496 -0.2980 = == 16 -0.2040 -0.3619

DUNSOLD,DLP(-) DUNSOLD,DLP(+i) i lag lead
i ! g o 0 -0.0661 -0.0661
I ! [ = I 1 -0.0239 -0.1504
I | = I 2 0.0265 -0.1617
i i = 3 0.0739 -0.1442
I i = I 4 01155 -0.1198
I | I I 5 0.1406 -0.0815
I | R I 6 01577 -0.0601
I | I I 7 01646 -0.0422
l ' ' ' 8 0.1594 -0.0283
' ' ' ' 9 01641 -0.0235
' | | ' 10 0.1713 -0.0263
I | I I 11 0.2075 -0.0205
1 | | 1 12 0.1647 -0.0010
[ I [ I 13 0.1485 -0.0441
| ! ! ! 14 0.1436 -0.0369
i i i i 15 0.1428 -0.0309
I i i i 16 0.1339 -0.0147

(O b) wxt 424(20214~20234)
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o5 Wt mjRokEle Aehe 0% UeRiT $89] A% A%} 371 )] A
% olc} o} £()0] TS Uellon, wHokro] 2hgo] Aashs 208 Lhebirt
A4 QI3 0] A9 AR 2714 9H(+)9) AT Holch o] oftt ()9 ARTAS
Ee} eh] A 11528] 9H)2] A5 S elste, el dege] g5l el
At Aoz L}E}wu}

e 7%, VR ZeE AR 2()0) AVRAS BAT, Fei)
ST o} JO2 \eltel, vigeEele Al A
27 o] TS Holeh AX3RE 2()) AVUAS Hols AoR ekttt mEee
Bl FHPIAR ] AYIE A0 eIk T, $F, S 28

iz QML o AR} 8, AL O, AR 11, AR O, AR} 17 Q)] AR
L}Emm ol% ©()0] AVVAS ehict thETe), BaE B nEeEHgo] AW,

AHRREZHRS, SR QIS7HIAS vRGFE Tl S 3-

-lN

3. JHX

re

@A 83

Granger Q17| A2 Q1atA o digh Srgolet | Ht G
of influence)®] EQI0I2kaL & = A}, Granger(1969)= °O1# W Y& oS3k o thE ¥

S 71 A% W4 YO diE2o] BAIK O == 79 e XF i YO Rlo] Hry ekl
TI3A JAIAES A oJ5I9L). = XY= XSG Y40 “41'3 TIRHA] QT BAE 7Y =
OJu]2 VAR Eof|A #AF7H(null hypothesis)o] 712 35 2JUIZTHGE 4)).

2008~20234 Z130A A A4 A7 dhEaEet Aﬂlx%ﬂx] 5, BSFF AHETHA
&, e ui7}A 2|0t AHRETFA| S, S % “ﬂﬂﬁthl‘r e, eadt vEdTH
&, THAA QST AT} FHANIAR| S, v R A AR S, ek
A4 QISI71M 4, Fei71 A Q6|7 A3} Seuljul7 A R| 4, Seiufjul 7} R 4=01 F35le, v]EeF
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H 4) 7|Zt8 Granger QIubEHA|

HE QAP RG-S 0§t AV VST dFa

HX

A

48 2t

%

20081 ~2023

Qg Lag 1 Lag 2 Lag 3 Lag 4 Lag 5 Lag 6
. F-stat F-stat F-stat Fstat Fstat Fstat
Prob. Prob. Prob. Prob. Prob. Prob.
0.1220 2.0401 1.2975 1.4975 1.0168 0.9108
Unsold==CPI
0.7273 0.1330 0.2768 0.2049 0.4093 0.4885
0.7757 0.1656 0.1245 0.2792 1.2090 1.0564
CPI=>Unsold
0.3796 0.8475 0.9455 0.8912 0.3068 0.3909
0.0110 0.1955 0.5781 1.0300 0.7001 0.8443
Unsold#ER
0.9165 0.8226 0.6301 0.3932 0.6241 0.56374
3.8255 0.8292 0.9952 1.5660 1.4711 1.1011
ER*~Unsold
0.0520 0.4380 0.3964 0.1854 0.2016 0.3637
17.2205 1.5380 1.6774 1.2023 1.0832 0.9942
Unsold=Interest
5.E-05 0.2176 0.1735 0.3115 0.3714 0.4309
19.249 5.6272 41767 3.5761 2.8070 2.5242
Interest=~Unsold
2.E-05 0.0042 0.0069 0.0199 0.0182 0.0229
172.0520 | 8.9565 7.6128 5.6342 5.5477 45850
Unsold#>Jeonse
3.E-28 0.0002 8.E-05 0.0003 9.E-05 0.0002
2.8266 2.0802 2.9361 2.1699 1.7692 1.1602
Jeonse#Unsole
0.0944 0.1278 0.0347 0.0742 0.1215 0.3300
5.3637 2.9120 3.0424 3.2233 3.0824 3.2088
Unsold#LP
0.0216 0.0569 0.0303 0.0139 0.0108 0.0052
6.7253 1.3725 0.9789 0.5490 0.5007 0.4865
LP=~Unsold
0.0103 0.2561 0.4039 0.7000 0.7754 0.8178
14.3499 4.3364 2.9745 2.5360 3.9455 3.7040
Unsold=M2
0.0002 0.0144 0.0330 0.0418 0.0020 0.0017
0.6763 0.1985 0.1883 0.0768 0.4350 0.6720
M2=+Unsold
0.4119 0.8201 0.9042 0.9893 0.8237 0.6724
162.7040 | 11.8820 8.9515 7.1158 6.3632 5.3923
Unsold#>Sales
3.E-27 1.E-05 1.E-05 2.E-05 2.E-05 4.E-05
7.9112 0.6651 3.3225 2.6632 2.3386 1.8682
Sales#Unsold
0.0054 0.5155 0.0210 0.0341 0.0437 0.0889

CPI, consumer price index; ER, exchange rate; LP, license performance.
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e 7 FA R, Skl FEAA ARG TRA] Qshe A o' UERdT AHRRE7IA]
&, HiE5d, nlEdFEEe] FEid s Ao A 1ashe A= Uehgt) FEd
AS7H2, 5o, Eeol diegiet 1A Adeke A o® Yehdt ghao] Feufjul7A%]
o} TIRAA RN She Ao & veRdt), S IS7HIA tigg 27 gheat A ISk
A0 = Uept). nEgFeEgo] Soigat 1A Qohs A0 R UERHTE HE A LY S
O 81 HFUSAE 1A VA 24238 B2 FEu7 AR, FEHA7 AR,
diewe], FEAA JAs7HA, g, s3I, AHIRE7HIS o2 AASHITH(E 5)).

2008'3+7H 20109 Al7 o]l ot AHRRE7 A, vIE ST PR A, et
TR YFERe] A A sk Al o= Uehgth tigs=l7t v REr Al o) £
AR, Egro] Feulirll7FA ||, diEa2]7t FEAI A Al diEg=2)7t v
FFEF] 1A ATehs AC= e,

A

(B 5) A7|8 Granger QlattA A At

2008 ~2010¢ 20214 ~20234
1= Lag 1 Lag 1
F—stat Prob. Fstat Prob.

Unsold=CPI 4.5429 0.0408 0.1384 0.7124
CPF>Unsold 13.5688 0.0008 2.1655 0.1512
Unsold#ER 3.0776 0.0890 0.0158 0.9009
ER*Unsold 6.0988 0.0190 18.4293 0.0002
Unsold#Interest 0.0008 0.9772 11.0032 0.0023
Interest*Unsold 15.0126 0.0005 46.9959 1.E-07
Unsold+Jeonse 19.9269 9.E-0b 90.8105 1.E-10
Jeonse#Unsold 2.8801 0.0994 27.0764 1.E-05
Unsold#LP 1.2885 0.2648 0.6386 0.4303
LP*>Unsold 0.1177 0.7338 6.2332 0.0181
Unsold#M2 1.6362 0.2100 194.9220 6.E-15
M2=Unsold 16.0255 0.0003 23.2279 4.E-05
Unsold#Sales 23.0816 4.E-05 3.7296 0.0626
Sales*Unsold 1.3022 0.2623 13.4021 0.0009

CPI, consumer price index; ER, exchange rate; LP, license performance.
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‘]

=

HE QAP RG-S 0§t AV VST dFa

js

2021955 20239 A7) T sk 44 A, hEdelet A AR, Batet
e e, vlReRrei E e AS A Qlaehs A0 Uehith, AnAE747t
SR VARG, A9RGBl Sl A A2 o, 2kl
A VAR S0, hgo] mlEepTEo] A Qs 0R Uehget,

4. HZMx A

HIE] Q 2}<=A & (vector error correction model, VECM)& F-=51= ] 3lo] A+-2] A=A
<= gHs17] Qe 2 AR A slof 3tk VAR(p) P Q] pAt A |3 AE Q] A3t A<= pE
KEist7] Q1o PRk o & ofrto]A| JH7](Akaike information criteria, AIC)2} #{¥= FH.
71&(Schwartz information criteria, SIC)& ARE-01H, AICE} SIC7} F| AT 35S 27 AR}
2 273 AR A A AA| 7172 AIC 71202 3 AR 7P AR A 0= YEa,
SIC 7|&0= 2 ARPZF 71 2743t A 0 2 Ut UHA] 7171e] ¢ AIC J 713 SIC 4 17|
T B 227 AR By o 2 UElHD, SIC AE7|E0] wt AR 2R S APAIRF HP o R
AASHAHCE 6)).

5. 382 44
A A EA =T Do) A5l - )84 (nonstationary)S 714 7H3A @4to] UeRE

& olome ebgAel AAGS sk APATo] EASHE R T ofiE AAsiolor

B 6) AM7IE MY AMxt dY 2t

A7 2008 ~20234 20083 ~20104 20214 ~20231
Lag AIC SIC AIC sIC AIC sIC
0 -14.9557 | -14.8164 | -30.4896 | -30.1304 | -30.6587 | -30.2959
1 -45.8372 | -445745 | -47.7933 | -445610 | -49.7873 | -46.5222
2 -47.8373 | -45.4521" | -50.7688" | -44.6634 | -53.1611" | -46.9937
3 -47.8515" | -44.3438 - - - -
F: " X0.05.

AIC, Akaike information criteria; SIC, Schwartz information criteria.
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St} Johansen H79] Trace
SAE AR A RS Alolo]l FAa 4719] SR &
SISITHCE 7) ~<(3 12)).

5% 2=l 4 ,Johansen A2 Trace 34E #

TAFEAGIL, Bigenvalue 3241 A7 At 351 A

ARFP(VECM)E 4+

[e)

B 7) Johansen &

T z1E
SAE

yS|

A 2 FHa 5719

TR WA} ZA5}HL Eigenvalue

P 2t Aoz Selslo] HElo s

A3} A A7) 25 F 874
folofl 22 87, 67)]
£ A0% 2IElo] 5 QAL RH(VECM)S o] 83le] 1]

N

BT A EES S5

2 ZA™ A1H2008E ~20234, Trace)

Unrestricted cointegration rank test(Trace)

Hypothesized . - 0.05 Prob.”
No. of CE(s) Sgenyin Vit sisilsie Critical value critical value
None’ 0.4008 290.5408 159.5297 0.0000
At most 17 0.2565 193.7574 125.6154 0.0000
At most 2 0.2228 137.7487 95.7537 0.0000
At most 3’ 0.1807 90.1098 69.8189 0.0005
At most 4° 0.1333 52.4359 47.8561 0.0175
At most 5 0.0675 25.3945 29.7971 0.1478
At most 6 0.0597 12.1930 15.4947 0.1479
At most 7 0.0030 0.5655 3.8415 0.4520

iy a=]
G

AR A} A

Z: 1) Trace test indicates 5 cointegrating egn(s) at the 0.05 level.
2) " Denotes rejection of the hypothesis at the 0.05 level.
3) © MacKinnon et al.(1999) p-value(R24Z 0.05).

I 8) Johansen 2X&2 AN Z1K2008H~2023E, Max—-eigenvalue)

Unrestricted cointegration rank test(Max—eigenvalue)

Hypothesized Eigenvalue Max—eigenvale 0.05 Prob.”
No. of CE(s) statistic Critical value critical value
None’ 0.4008 96.7835 52.3626 0.0000
At most 1" 0.2565 56.0087 46.2314 0.0034
At most 2" 0.2228 47.6389 40.0776 0.0059
At most 3’ 0.1807 37.6739 33.8769 0.0168
At most 4 0.1333 27.0414 27.5843 0.0586
At most b 0.0675 13.2015 21.1316 0.4339
At most 6 0.0597 11.6275 14.2646 0.1254
At most 7 0.0030 0.5655 3.8415 0.4520

Z: 1) Max-eigenvalue test indicates 4 cointegrating egn(s) at the 0.05 level.
2) " Denotes rejection of the hypothesis at the 0.05 level.
3) 7 MacKinnon et al.(1999) p-value(R24=Z 0.05).
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(2 9) Johansen SX& ZAH Z142008:H3~20104, Trace)
Unrestricted cointegration rank test(Trace)

HNé?o;?eéE(es;i Figenvalue Trace statistic Critige;lo?/alue critilj:;(?b\./alue

None” 0.9312 315.0568 169.5297 0.0000
At most 1" 0.8211 224.0727 125.6154 0.0000
At most 2° 0.7525 165.5557 95.7537 0.0000
At most 3’ 0.7074 118.0816 69.8189 0.0000
At most 4' 0.6144 76.2916 47.8561 0.0000
At most 5 0.4663 43.8932 29.7971 0.0007
At most 6 0.3783 22.5432 15.4947 0.0037
At most 7° 0.1712 6.3845 3.8415 0.0115

Z: 1) Trace test indicates 8 cointegrating egn(s) at the 0.05 level.
2) " Denotes rejection of the hypothesis at the 0.05 level.
3) © MacKinnon et al.(1999) p-value(R24Z 0.05).
(E 10) Johansen 3X& ZH Z1H2008E~20104, Max-eigenvalue)
Unrestricted cointegration rank test(Max-eigenvalue)

Hypothesized Eigenvalue Max-eigenvalue 005 . Prob.“
No. of CE(s) statistic Critical value critical value
None” 0.9312 90.9841 52.3626 0.0000
At most 1° 0.8211 58.5169 46.2314 0.0016
At most 2" 0.7525 47.4742 40.0776 0.0062
At most 3’ 0.7075 41.7899 33.8769 0.0046
At most 4’ 0.6144 32.3984 27.5843 0.01M
At most 5 0.4663 21.3501 21.1316 0.0466
At most 6 0.3783 16.1587 14.2646 0.0248
At most 7° 0.1712 6.3845 3.8415 0.0115

Z: 1) Max—eigenvalue test indicates 8 cointegrating egn(s) at the 0.05 level.
2) " Denotes rejection of the hypothesis at the 0.05 level.

3) © MacKinnon et al.(1999) p-value(R24Z 0.05).
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(H® 11) Johansen &

yS|

=
S

AX™ 4120219 ~20234, Trace)

Unrestricted cointegration rank test(Trace)

HNé?o;?eéE(es;i A heellu2 Ties siisits Critige;lo?/alue critilj:;(?b\./alue
None" 0.9634 323.4734 159.5297 0.0000
At most 1" 0.8412 214.3513 125.6154 0.0000
At most 2' 0.7945 153.6355 95.7537 0.0000
At most 3 0.6538 101.4259 69.8189 0.0000
At most 4° 0.5818 66.4255 47 8561 0.0004
At most 5 0.4646 37.6594 29.7971 0.0051
At most 6 0.3279 17.0421 15.4947 0.0290
At most 7" 0.1122 3.9281 3.8415 0.0475

ol

1) Trace test indicates 8 cointegrating egn(s) at the 0.05 level.

2) " Denotes rejection of the hypothesis at the 0.05 level.
3) © MacKinnon et al.(1999) p-value(R24Z 0.05).

(® 12) Johansen &

yS|
S|

%II‘I

ZA1K2021H~2023H, Max—-eigenvalue)

Unrestricted cointegration rank test(Max—eigenvalue)

Hypothesized No. Eigenvalue Max-eigenvalue 005 . Prob.“
of CE(s) statistic Critical value critical value
None’ 0.9634 109.1221 52.3626 0.0000
At most 1° 0.8412 60.7158 46.2314 0.0008
At most 2' 0.7945 52.2097 40.0776 0.0014
At most 3 0.6538 35.0003 33.8769 0.0366
At most 4 0.5818 28.7661 27.5843 0.0351
At most 5 0.4646 20.6174 21.1316 0.0589
At most 6 0.3279 13.1140 14.2646 0.0754
At most 7' 0.1122 3.9281 3.8415 0.0475

Z: 1) Max-eigenvalue test indicates 6 cointegrating eqgn(s) at the 0.05 level.
2) " Denotes rejection of the hypothesis at the 0.05 level.
3) © MacKinnon et al.(1999) p-value(R24Z 0.05).
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(F 13) A7I® 0|2 FeY SIS

A 24 7|7H2008H~20235)

dunsold | dsales | djeonse | dinterest dM2 dCPI dER dLP

0.0603 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
0.0879 | -0.0023 | -0.0014 | 0.0077 | 0.0024 | 0.0012 | 0.0007 | 0.0129
0.1041 | -0.0042 | -0.0027 | 0.0155 | 0.0069 | -0.0020 | 0.0030 | 0.0229
0.1137 | -0.0045 | -0.0042 | 0.0219 | 0.0109 | -0.0063 | 0.0059 | 0.0299
0.1191 | -0.0036 | —0.0060 | 0.0265 | 0.0138 | -0.0100 | 0.0082 | 0.0344
0.1215 | -0.0019 | -0.0079 | 0.029 | 0.0159 | -0.0127 | 0.0097 | 0.0371
0.1221 | 0.0003 | -0.0099 | 0.0313 | 0.0173 | -0.0145 | 0.0104 | 0.0387
0.1215 | 0.0027 | -0.0117 | 0.0321 | 0.0183 | -0.0156 | 0.0106 | 0.0396
0.1202 | 0.0050 | -0.0133 | 0.0323 | 0.0191 | -0.0162 | 0.0104 | 0.0402
0.1186 | 0.0073 | -0.0147 | 0.0321 | 0.0196 | -0.0166 | 0.0100 | 0.0405

— =
Slo|®|N|o|als|w N =I5
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%

H 13) A%
2008 ~2010E
712t | dunsold | dsales | dieonse | dinterest | dM2 dCPI dER dLP
1 0.0314 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
2 | 0.0362 | -0.0041 | -0.0032 | -0.0058 | -0.0001 | 0.0059 | 0.0089 | -0.0017
3 | 0.0362 | -0.0049 | -0.0103 | -0.0183 | -0.0080 | 0.0046 | 0.0184 | -0.0085
4 | 0.0398 | -0.0061 | -0.0167 | -0.0245 | -0.0129 | -0.0031 | 0.0208 | -0.0067
5 | 0.0445 | -0.0058 | -0.0185 | -0.0263 | -0.0114 | -0.0088 | 0.0188 | -0.0050
6 | 0.0482 | -0.0049 | -0.0179 | -0.0259 | -0.0082 | -0.0103 | 0.0165 | -0.0051
7 | 0.0512 | -0.0050 | -0.0171 | -0.0251 | -0.0056 | -0.0103 | 0.0149 | -0.0055
8 | 0.0537 | -0.0061 | -0.0164 | -0.0247 | -0.0038 | -0.0106 | 0.0140 | -0.0059
9 | 0.0558 | -0.0079 | -0.0159 | -0.0248 | -0.0027 | -0.0114 | 0.0138 | -0.0063
10 | 0.0575 | -0.0099 | -0.0154 | -0.0251 | -0.0024 | -0.0125 | 0.0141 | -0.0068
20214 ~20234
712t | dunsold | dsales | djeonse | dinterest | dM2 dCPI dER dLP

0.0648 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
0.0858 | 0.0024 | -0.0090 | 0.0168 | 0.0166 | -0.0024 | -0.0022 | -0.0032
0.0962 | 0.0096 | -0.0093 | 0.0529 | 0.0189 | -0.0070 | 0.0061 | -00080
0.1077 | 0.0157 | 0.0002 | 0.0874 | 0.0154 | -0.0124 | 0.0205 | -0.0105
0.1159 | 0.0179 | 0.0127 | 0.1121 | 0.0141 | -0.0159 | 0.0289 | -0.0099
0.1166 | 0.0166 | 0.0236 | 0.1232 | 0.0166 | -0.0168 | 0.0263 | -0.0069
0.1106 | 0.0133 | 0.0309 | 0.1211 | 0.0212 | -0.0150 | 0.0159 | -0.0031
0.1016 | 0.0096 | 0.0349 | 0.1105 | 0.0257 | -0.0115 | 0.0036 | 0.0004
0.0931 | 0.0064 | 0.0364 | 0.0971 | 0.0290 | -0.0071 | -0.0069 | 0.0032

10 | 0.0868 | 0.0041 | 0.0363 | 0.0846 | 0.0311 | -0.0028 | -00143 | 0.0051
CPI, consumer price index; ER, exchange rate; LP, license performance.
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2008t ~2023 2008 ~2010 202114~20234

Basponse of DUNSOLD 10 InAcvatons Response of DUNSOLD to Innovations Response of DUNSOLD 10 I nnovations

QY 7) A7l DI2Y Ty SHUSEY

o] Arsl B4t A QI5|7MAIA 0 2 2DEE] 1271D7HA] 1.423%~7.262%E 4™
811, I the0 & tEFElE= 0.511%~4.478%S AHotH, M2E3l3R2 0.047%~1.386%2
Aotz 2 0= mote| it Al W= 5 A7to] A|d4=& A o] F7ok= A 0 & ettt
== 38971 7IRIR1 2008 7E 201087k4] 7171 T2 we|9] o] % 202158 2023
7HA] 717k9] w27 9 Qlo]| gt EARRGA] Aol mhEr, 20081 dHE 20234714
RAA| 74 7171] At o] nlRe) FERRE A& A1) FAto] =& ZA| §iao] F-A o] ofsfiA
| 2 2 Q= A0 Ueiyth 22 F8917] 7KL WSS AlQlst
s

15.34%% Astal, 1 thae® dg9o] &2 Hae TE= YER Y, d9E2 3.185%~
1.782%= Wbttt tiaw2l9] 745 1714 0%l 77040l 15.34%7H4] F<23] S71sitt o1+
Za8 A25t0] 1071 H00= 14.798%2] A8 8-S UEHt. 822 73 171 0%114 471
10.782%71A] 353ttt o1 % 1A 4-510] 10709 7.029%7HA] H4-dh= A o2 Uehdth =2
S8Rk 4R 9oz HiEF et A EEol 7HE 2 9T IRl A= mjefEnt
EAE WYY 77, AAERE Al QR v FEEE 7 Bol Atk W 22
w871 7R} ol diggelt 7P 2 AEe et 27hdRE 12718714 2.322%~
41.964%E ArgotL, 11 thgo® diEo] &2 Wees M2Solgo s Uepton, Ay
1.293%~2.528%% YeRdt. tieadle] 4 2, 3, 41 Aol 488 <F 10% 71710l F435M
S7FIAAL, 970 H(41.964%)7HA] AFE o= H<E3] S8t 107 Eole 25 A4t 41.93%
o] Aee YERtE M2E3kge] 739 37ME2.528%)71A] §43] S7F F 771E(1.349%)71A]
Ak At F oAl 8/HERE 1070E(2.183%)7HA] AL S7toks Ao HERsith
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HE QAP LGS o8t A7 vEYFE dF8RU 24

SO, 2008 9FE 2023 A7HA] AAHPE AlQlRt v FEig 244890 A

017V‘X4>EH€%E'4>M2%§}%E o)1, 229 F§7] 71T tEFE)HEE <o, ZAE
F=Y A7l dEa32hM2E3ER] A= YEP ol=
= A2oA ST HE 22 1%%’471 717k} ZAE gie)e
&7t 7MY IS HiA= g 3
[%102 3kg, M2ESgo] =t 01{— ZF A7 22 F89710) WE S 8 s
I Wd9] A7) AARE FEAReF 22 AA B9 JFFo] mE Ao R HRITH(GE 14),
(19 8)).

B 14) N7IE 0|29 FH2 2AE52Y

HH| 241 7172008H~2023)

S.E dunsold | dsales | djeonse |dinterest| dM2 dCPI dER dLP
0.0603 |100.0000] 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
0.1077 197.9365| 0.0469 | 0.0178 | 0.5114 | 0.0484 | 0.0122 | 0.0038 | 1.4230
0.1526 [95.3227| 0.0979 | 0.0409 | 1.2913 | 0.2305 | 0.0231 | 0.0415 | 2.9523
0.1945 192.8810| 0.1144 | 0.0728 | 2.0635 | 0.4543 | 0.1191 | 0.1168 | 4.1780
0.2330 [90.8178| 0.1038 | 0.1173 | 2.7342 | 0.6675 | 0.2683 | 0.2053 | 5.0858
0.2681 [89.1386 | 0.0833 | 0.1761 | 3.2808 | 0.8542 | 0.4273 | 0.2858 | 5.7539
0.3000 | 87.7765 | 0.0666 | 0.2487 | 3.7102 | 1.0146 | 0.5738 | 0.3490 | 6.2605
0.3289 | 86.6559 | 0.0619 | 0.3329 | 4.0402 | 1.1537 | 0.7010 | 0.3940 | 6.6602
0.3553 | 85.7154 | 0.0729 | 0.4253 | 4.2905 | 1.2763 | 0.8092 | 0.4234 | 6.9871
0.3795 [84.9101| 0.1006 | 0.5222 | 4.4785 | 1.3858 | 0.9006 | 0.4406 | 7.2618

J

LOOO\ICDO'I-bOOI\Jér_\j

o

2008 ~2010&

S.E dunsold | dsales | djeonse |dinterest| dM2 dCPI dER dLP
0.0314 |100.0000] 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
0.0497 192.8026 | 0.6640 | 0.4254 | 1.3759 | 0.0006 | 1.4252 | 3.1846 | 0.1217
0.0689 | 75.9667 | 0.8658 | 2.4397 | 7.7778 | 1.3622 | 1.1927 | 8.8096 | 1.5956
0.0889 | 65.6656 | 0.9883 | 4.9856 | 12.286 | 2.9218 | 0.8389 | 10.7818| 1.5322
0.1074 162.1379| 0.9663 | 6.3842 | 14.4062 | 3.1313 | 1.2536 | 10.4536| 1.2670
0.1239 161.8517| 0.8841 | 6.8911 | 15.1894 | 2.7935 | 1.6374 | 9.6304 | 1.1223
0.1389 | 62.7345| 0.8310 | 6.9908 | 15.3401 | 2.3846 | 1.8565 | 8.8112 | 1.0514
0.1532 | 63.8966 | 0.8422 | 6.9023 | 15.2238| 2.0239 | 2.0083 | 8.0906 | 1.0123
0.1669 | 64.9627 | 0.9312 | 6.7142 | 15.0168 | 1.7309 | 2.1552 | 7.4951 | 0.9937
0.1804 | 65.7856 | 1.0960 | 6.4756 | 14.7983| 1.4993 | 2.32564 | 7.0285 | 0.9913

=
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(14 A%

20214 ~2023
S.E dunsold | dsales | djeonse |dinterest| dM2 dCPI dER dLP

0.0648 [100.0000] 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000 | 0.0000
0.1106 | 94.5560 | 0.0457 | 0.6565 | 2.3218 | 2.2521 | 0.0457 | 0.0393 | 0.0821
0.1580 |83.3754 | 0.3893 | 0.6677 |12.3574| 2.5285 | 0.2213 | 0.1660 | 0.2945
0.2130 | 71.4516| 0.7541 | 0.3675 |23.6281| 1.9169 | 0.4607 | 1.0138 | 0.4072
0.2707 | 62.6081 | 0.9041 | 0.4481 |31.7911| 1.4606 | 0.6315 | 1.7703 | 0.3864
0.3227 |57.0911| 0.9005 | 0.8482 |36.9267 | 1.2926 | 0.7139 | 1.9093 | 0.3178
0.3648 | 53.8546 | 0.8375 | 1.3796 [39.9111| 1.3486 | 0.7286 | 1.6840 | 0.2560
0.3972 |51.9818| 0.7648 | 1.9344 [41.4196| 1.5559 | 0.6983 | 1.4289 | 0.2161
0.4221 150.8944 | 0.7002 | 2.4555 [41.9635| 1.8508 | 0.6465 | 1.2920 | 0.1971
0.4420 | 50.2575| 0.6469 | 2.9129 |41.9300| 2.1832 | 0.5936 | 1.2826 | 0.1932
CPI, consumer price index; ER, exchange rate; LP, license performance.
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2008 ~2023 2008 ~2010 20214~20234

. composition of DUNSOLL
Variance Decomposition of DUNSOLD Variance Decompacition of DUKSOLD Variance Decomposition of DUNSOLD
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T8HES S7HIZ1L, 7S] 7HE A5E TAAIA FE9| AH|of|E JRRS Pt
2 AolAl= RS FEH A4S 2l 2= |-89171 717te] 29k 2008 1‘2%3 2023
W 119714 oF 16|7He] W= ¢ A
Seego] H| 1ol g 2= 2897
Lo vl 24T A7 mlEek dAgo]] kS vzl AR 11E]= A4 o= L,
T 7R diEae]e] 345 s AL olof teael7H rladd 8 Wdoll & i 2=
5101 2008~2010, 2021~20239] 7|7+ 7 0 & Wiro] 53 o0& EAI5I3Ih
B2 710 QA AR | 8l Granger Q1THAIS AHE
I} FEAAZ ARG, vl TR 7 A R Aol T1EiA 9
Wk 2298 5971 A71Q0 RS} AR A, e nl RSl AR T1sHA]
Qfsl= A0 2 Yelith ZAE Hd9] A7]ol= nlESSHgT thEa e/ T150A Q1S
£ ZA0E U, $heo] nlEGSERe] 1A lisk= 20 = YERTh
FANRSEA AR A}, B4 A 7171 mE) FER MY ST © g TERIs A,
fEag= Ueista, S5 S8 7 7P 2 932 & Hae tdiEad, 88 A
A2 Vel o, ZAE W77t 7P & G & Bt tiEaEQd 202 UEltt ol
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Factors Affecting the Volume of Unsold

Housing by Period using Vector Error
Correction Model (VECM)

Giyoung Yaung'

Abstract

Unsold housing is one of the most important housing market indicators. Depending on
the timing and scale of unsold housing, the supply and demand for housing can be judged,
and this can be a good indicator of the housing market. This study investigates the correlation
between the housing sales price index, housing rental price index, mortgage interest rate,
money supply, consumer price index, exchange rate, and housing construction permit
performance and the number of unsold housing units. The vector error correction model
was used to analyze the impact response, and the results revealed that housing construction
license performance and mortgage interest rates were the most influential variables in the
unsold housing volume determinant model from 2008 to 2023. The most influential variables
in the model from 2008 to 2010 during the global financial crisis were mortgage interest
rates and exchange rates. The most influential variable in the post-pandemic period (2021
to 2023) was mortgage interest rates . The results of the variance decomposition analysis
indicate that mortgage interest rates are an influential factor in determining the overall

volume of unsold housing, which is similar to the results of the shock response analysis.

Keywords : Unsold Housing Volume, Granger Causality Test, Vector Error Correction

Model, Interest
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